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Abstract of WO0012213 

A hydrocracking catalyst has a carrier that has particles of a compound oxide and a binder present 
between these particles, and at least one metal component selected from Group 6, Group 9 or Group 10 
of the Periodic Table supported on the carrier. The catalyst has a median pore diameter of 40 to 100 
ANGSTROM and the volume of pores whose pore diameter falls within a range of 40 to 100 ANGSTROr 
is at least 0.1 mLVg. Moreover, the volume of pores of the catalyst whose pore diameter falls within a 
range of 0.05 to 5 mu m is 0.05 to 0.5 mUg, and the volume of pores whose pore diameter is 0.5 to 1 0 n 
m is less than 0.05 mLVg. This catalyst is mechanically strong enough for practical use and has a high 
conversion rate and middle distillate selectivity in hydrocracking of hydrocarbon oils, particularly vacuum 
gas oil. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3 in the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The support which has the binder part which exists between the particle of a multiple oxide, 
and its particle, It is the hydrocracking catalyst which has at least one sort of metal components chosen 
from the 6th group, the 9th group, and the 10th group of the periodic table supported by the above- 
mentioned support. The central pore diameter of the above-mentioned catalyst is 40- 100 A, and the 
volume of the pore of the range which is the pore diameter of 40-100A is 0.1 mL/g at least. The 
hydrocracking catalyst whose volume of the pore which is the pore diameter of 0.5-10 micrometers the 
volume of the pore of the range of 0.05-0. 5-micrometer pore diameter of the above-mentioned catalyst is 
0.05 - 0.5 mL/g, and is less than 0.05 mL/g. 

[Claim 2] The hydrocracking catalyst according to claim 1 by which the above-mentioned multiple 
oxide is constituted from at least one sort of multiple oxides chosen from a silica alumina, a silica- 
titania, a silica-zirconia, a silica-magnesia, a silica-alumina-titania, and a silica-alumina-zirconia. 
[Claim 3] The hydrocracking catalyst according to claim 1 by which the above-mentioned multiple 
oxide is constituted from at least one sort of multiple oxides chosen from a silica alumina, a silica- 
titania, a silica-zirconia, a silica-magnesia, a silica-alumina-titania, and a silica-alumina-zirconia, and a 
USY zeolite. 

[Claim 4] A hydrocracking catalyst given in any 1 term of claims 1-3 by which the above-mentioned 
binder part is constituted from at least one sort of an alumina and a boria-alumina. 
[Claim 5] At least 60% of the particle of the above-mentioned multiple oxide is a hydrocracking catalyst 
given in any 1 term of claims 1-3 whose diameters are 10 micrometers or less. 

[Claim 6] The hydrocracking catalyst according to claim 1 for hydrocracking the hydrocarbon oil which 
contains the fraction which has the boiling point 250 degrees C or more 80% of the weight or more. 
[Claim 7] A hydrocracking catalyst according to claim 1 or 6 for the amount of [ a part for vanadium 
and ] nickel to hydrocrack the hydrocarbon oil which is 0.0005 or less % of the weight, respectively. 
[Claim 8] A hydrocracking catalyst given in rare ******** 7 w hich the above-mentioned hydrocarbon 
oil is a vacuum gas oil, and is included by the amount of [ a part for vanadium, and ] nickel at 0.0001 or 
less % of the weight in a vacuum gas oil, respectively. 

[Claim 9] The hydrocracking catalyst according to claim 1 whose central pole diameter of the above- 
mentioned catalyst is 50-85A. 

[Claim 10] The hydrocracking catalyst according to claim 1 whose volume of the pore of the range of 
the 40-100A above-mentioned pore diameter is at least 0.15 - 0.6 mL/g. 

[Claim 1 1] A hydrocracking catalyst given in any 1 term of claims 1, 9, and 10 whose volume of the 
pore of the range of the 0.05-0. 5-micrometer above-mentioned pore diameter is 0.05 - 0.13 mL/g. 
[Claim 12] The hydrocracking catalyst according to claim 1 1 characterized by the volume of pore with 
an above-mentioned pore diameter of 0.5-10 micrometers being less than 0.01 mL/g. 
[Claim 13] It is the manufacture approach of a hydrocracking catalyst according to claim 1. The multiple 
oxide fine particles and the binder with which a diameter contains floe 10 micrometers or less at least 
60% of the weight are mixed. The mixture of fine particles and a binder is fabricated, dried and 
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calcinated, and support is formed. The manufacture approach of the hydrocracking catalyst characterized 
by supporting at least one sort of metal components chosen as the above-mentioned support from the 6th 
group, the 9th group, and the 10th group of the periodic table. 

[Claim 14] The manufacture approach of a hydrocracking catalyst according to claim 13 that the above- 
mentioned multiple oxide fine particles consist of at least one sort chosen from a silica alumina, a silica- 
titania, a silica-zirconia, a silica-magnesia, a silica-alumina-titania, and a silica-alumina-zirconia. 
[Claim 15] The manufacture approach of a hydrocracking catalyst according to claim 13 that the above- 
mentioned multiple oxide fine particles consist of at least one sort chosen from a silica alumina, a silica- 
titania, a silica-zirconia, a silica-magnesia, a silica-alumina-titania, and a silica-alumina-zirconia, and a 
USY zeolite. 

[Claim 16] The manufacture approach of a hydrocracking catalyst given in any 1 term of claims 13-15 
by which the above-mentioned binder component is constituted from at least one sort of aluminum 
hydration oxide and boria content aluminum hydration oxide. 

[Claim 17] The manufacture approach of a hydrocracking catalyst given in any 1 term of claims 13-15 
in the range whose central pore diameter of a multiple oxide is 35-1 00A. 

[Claim 18] The hydrocracking approach of the hydrocarbon oil characterized by changing into the 
product which decreased the fraction which is contained in the above-mentioned hydrocarbon oil by 
contacting a hydrocarbon oil for a hydrocracking catalyst according to claim 1 under existence of 
hydrogen, and which has the high boiling point relatively. 

[Claim 19] The hydrocracking approach according to claim 18 characterized by being the hydrocarbon 
oil with which the above-mentioned hydrocarbon oil contains the fraction which has the boiling point 
250 degrees C or more 80% of the weight or more. 

[Claim 20] The hydrocracking approach according to claim 18 or 19 that the amount of [ a part for the 
vanadium contained in the above-mentioned hydrocarbon oil and ] nickel is 0.0005 or less % of the 
weight, respectively. 

[Claim 21] The hydrocracking approach according to claim 20 that the above-mentioned hydrocarbon 
oil is a vacuum gas oil, and the amount of [ a part for the vanadium contained in the vacuum gas oil 
concerned and ] nickel is 0.0001 or less % of the weight, respectively. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

Field this invention of invention relates to the catalyst used for the hydrocracking approach list of a 
hydrocarbon oil suitable for the hydrocracking approach of a hydrocarbon oil, and its manufacture 
approach. Especially this invention relates to the catalyst used for the hydrocracking approach list which 
can hydrocrack a vacuum-gas-oil fraction efficiently and can be made to convert into light oil suitable 
for the hydrocracking approach of a vacuum-gas-oil fraction, and its manufacture approach. 
[0002] 

Background technique The need of the latest petroleum is in light ******. Although it is possible to aim 
at production increase by fluid bed catalytic cracking about a gasoline or naphtha, as for the kerosene 
called a middle cut, gas oil, jet fuel, etc., the thing of desirable quality is not obtained by fluid bed 
catalytic cracking. For this reason, in petroleum-refining industry, the approach of often hydrocracking a 
vacuum gas oil for production increase of a quality middle cut is used. 
[0003] 

Although the target fraction can be obtained in hydrocracking of a vacuum gas oil by contacting stock 
oil and a catalyst at an elevated temperature under a high-pressure hydrogen existence, the reaction 
condition for it and selection of a catalyst are important. For example, what is necessary is just to use the 
catalyst which supported the hydrogenation active metal kind for the support which makes a reaction 
condition severer or contains more strong zeolites of solid acid nature, in order to gather an invert ratio. 
However, although an invert ratio will become high if it is made to react using such a catalyst, gas and 
naphtha generate so much and there is a fault that the selectivity of a middle cut worsens. 
[0004] 

Then, in the design of the catalyst which produces a middle cut efficiently, attention is paid to the pore 
volume distribution of a catalyst in consideration of the diffusibility of the hydrocarbon molecule which 
reacts (Julius Scherzer, A.J.Gruia, "HYDROCRACKING SCIENCE AND TECHNOLOGY" Mercel 
Dekker, Inc., New York, 1996). For example, in the hydrocracking catalyst which supported the 
hydrogenation active metal with JP,6-190278,A to the support which consists of boria, a silica, and an 
alumina, it is indicated that it is suitable for that whose average pore diameter is 90- 120 A to acquire 
high middle-cut selectivity. Thus, raising middle-cut selectivity is the technique known for this field by 
taking into consideration the so-called pore volume distribution of meso pore. 
[0005] 

The hydrocracking catalyst which fills up the reactor of a fixed-bed circulation type and is used 
industrially on the other hand is usually fabricated the shape of a cylinder, and in the shape of a ball. The 
technique of making the so-called macro pore 0.05 micrometers or more existing in such a shaping 
catalyst is also known. For example, JP,5-36099,B is indicating the catalyst which makes the support 
which consists of an alumina system inorganic oxide and a zeolite come to support a hydrogenation 
active ingredient, in order to carry out the hydrogen treating of heavy hydrocarbon mainly like ordinary 
pressure residual oil. In this official report, since this catalyst has 0.1 or more mL/g of macro pores with 
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a pore diameter of 600A or more, it is indicated self-possessed and that can prevent lock out of the pore 
by it and a LGT gas oil yield is improved [ of a carbonaceous-material metallurgy group contamination ] 
as a result. 
[0006] 

However, it has the fault of being easy to produce the problem resulting from a catalyst breaking during 
reaction implementation or generally powdering it in case a mechanical strength becomes low (the 
Shirasaki quantity **, Kodansha edited "catalyst preparation" by Naoyuki Todo, 1974), and 
manufactures a catalyst and the shaping catalyst which has macro pore fills up a reactor with a catalyst, 
since voidage becomes high. As far as this invention person gets to know, the pore volume distribution 
of specific meso pore and the pore volume distribution of specific macro pore are introduced into a 
hydrocracking catalyst at coincidence, and a hydrocarbon oil, the hydrocarbon oil demetallization-ized 
while the fraction more than the predetermined boiling point was mainly included preferably, and 
especially the technique that used the hydrocracking catalyst concerning hydrocracking of a vacuum gas 
oil or heavy gas oil do not exist until now. 
[0007] 

Indication of invention The purpose of this invention has the selectivity of an invert ratio and a middle 
cut in offering the hydrocracking approach which used the hydrocracking catalyst for the new 
hydrocracking catalyst which has a practical mechanical strength highly, and its manufacture approach 
list in hydrocracking of hydrocarbon oil, especially a vacuum gas oil and heavy gas oil. 
[0008] 

The hydrocracking catalyst of this invention is a hydrocracking catalyst containing the catalyst support 
which has the binder part which exists between the particle of a multiple oxide, and its particle, and at 
least one sort of metal components chosen from the 6th group of the periodic table, the 9th group, and 
the 10th group, the central pore diameter of (A) this catalyst is 40- 100 A, and the pore volume of the 
range which is the pore diameter of 40- 100 A is 0.1 mL/g at least.; 

(B) It is characterized by for the pore volume of the range of 0.0 5 -0.5 -micrometer pore diameter of this 
catalyst being 0.05 - 0.5 mL/g, and the pore volume which is the pore diameter of 0.5-10 micrometers 
being less than 0.05 mL/g. 
[0009] 

It is desirable that a multiple oxide consists of one sort chosen from a silica alumina, a silica-titania, a 
silica-zirconia, a silica-magnesia, a silica-alumina-titania, and a silica-alumina-zirconia or two sorts or 
more, or a multiple oxide consists of one sort chosen from a silica alumina, a silica-titania, a silica- 
zirconia, a silica-magnesia, a silica-alumina-titania, and a silica-alumina-zirconia or two sorts or more, 
and a USY zeolite. 
[0010] 

Moreover, a binder part consists of one sort chosen from an alumina and a boria-alumina, or two sorts or 
more, it is desirable that a metal component is one sort in molybdenum, a tungsten, cobalt, a rhodium, 
iridium, nickel, palladium, and platinum or two sorts or more, and it is still more desirable about the 
particle of a multiple oxide that that the diameter of whose is 10 micrometers or less is at least 60%. 
[0011] 

The process which mixes the multiple oxide fine particles in which the manufacture approach of the 
hydrocracking catalyst by this invention contains fine particles with a diameter of 10 micrometers or less 
at least 60%, and a binder component, The process which dries and calcinates mixture and forms 
support, and the process which supports at least one sort of metal components chosen as the support 
from the 6th group, the 9th group, and the 10th group of the periodic table are included. By that cause 
(A) A central pore diameter is 40- 100 A, and the pore volume of the range which is the pore diameter of 
40-100A is 0.1 mL/g at least. And the pore volume of the range of 0.05-0. 5-micrometer (B) pore 
diameter is 0.05 - 0.5 mL/g, and the pore volume which is the pore diameter of 0.5-10 micrometers is 
the approach of acquiring the hydrocracking catalyst which is less than 0.05 mL/g. 
[0012] 

In the above-mentioned approach, it is desirable that a binder component consists of one sort chosen 
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from aluminum hydration oxide and the aluminum hydration oxide containing boria or two sorts or 

more. 

[0013] 

The hydrocracking approach of a hydrocarbon oil of following this invention is an approach convertible 
into the product which decreased the fraction which is contained in the hydrocarbon oil in a hydrocarbon 
oil, and which has the high boiling point relatively by contacting a hydrocarbon oil for the 
hydrocracking catalyst of above-mentioned this invention under existence of hydrogen. 
[0014] 

Explanation of the desirable example for inventing Hereafter, it divides into the manufacture approach 
of the pore property of a catalyst, the component of a catalyst, and a catalyst, a hydrocracking reaction, 
etc., and the hydrocracking catalyst of this invention and the detail of the hydrocracking approach are 
explained. 
[0015] 

[Pore property of a hydrocracking catalyst] The hydrocracking catalyst concerning this invention is 
characterized by satisfying the pore property of fulfilling both the conditions of following (A) and (B). 

(A) A central pore diameter is 40- 100 A, and the pore volume of the range which is the pore diameter of 
40-100A should be 0.1 mL/g at least. 

(B) The pore volume of the range of 0.05-0. 5 -micrometer pore diameter is 0.05 - 0.5 mL/g, and the pore 
volume of the pore volume which is the pore diameter of 0.5-10 micrometers should be less than 0.05 
mL/g. 

[0016] 

the so-called pore property of meso pore, i.e., the pore property about the conditions of the above (A), is 
measured with a nitrogen gas absorption method ~ having — BJH — the relation between pore volume 
and a pore diameter is computable with law etc. Moreover, a central pore diameter says the pore 
diameter from which the accumulation pore volume from a side with a large pore diameter becomes 
V/2, when setting to V pore volume obtained on condition that phase counter pressure 0.9667 in a 
nitrogen gas absorption method. What has the central pore diameter of a hydrocracking catalyst in the 
range of 40-100A, and is in the range whose central pore diameter is 45-90A further, and the thing 
which is in the range whose central pore diameter is 50-85A especially are used preferably. The pore 
volume of the range of 40- 100 A pore diameter is 0.1 mL/g at least, and, as for especially this pore 
volume, it is desirable that it is 0.15 - 0.6 mL/g 0.1 to 1.0 mL/g. 
[0017] 

Fundamentally, the pore property of the above-mentioned meso pore of ************ can ^ e aC q U i re d 
by controlling the pore property of a multiple oxide to have the pore property of the above-mentioned 
meso pore. This is because the pore property of the meso pore of a multiple oxide is usually maintained 
until a catalyst is formed with a multiple oxide. 
[0018] 

The so-called pore property of macro pore, i.e., the pore property about the conditions of the above (B), 
can be measured using a method of mercury penetration, the contact angle of mercury is made into 140 
degrees, surface tension is made into 480 dynes/cm, and all pores are computable, assuming that it is a 
cylindrical shape. The hydrocracking catalyst 0.05 - 0.5 mL/g and whose pore volume with a diameter 
of 1 micrometers or more pore volume with a diameter of 0.05-1 micrometer is less than 0.05 mL/g is 
used. Furthermore, pore volume with a diameter of 0.05-0.5 micrometers is 0.05 - 0.5 mL/g especially 
0.04 to 0.5 mL/g, and it is desirable in order that it may raise the mechanical strength of a catalyst that 
less than 0.05 mL/g of less than 0.02 more mL/g of pore volume with a diameter of 1 micrometers or 
more is 0.01 mL/g especially. 
[0019] 

The pore property of macro pore is controllable by the filling factor with the binder of the opening 
between multiple oxide particles, and an opening. The opening between multiple oxide particles is 
controllable by the particle size of a multiple oxide particle. The above-mentioned filling factor is 
controllable by the mixing ratio or weight ratio of the binder and multiple oxide particle which are 
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mentioned later. 
[0020] 

The pore property of meso pore and macro pore may be influenced again according to the description 

and the kneading conditions of a binder which are mentioned later. 

[0021] 

[Multiple oxide] The multiple oxide as used in the field of this invention is a multiple oxide which has 
solid acid nature, for example, duality — although K.Shibata, T.Kiyoura, J.Kitagawa, K.Tanabe, 
Bull.Chem.SocJpn., 46, and the thing by which the acid manifestation is checked by 2985 (1973) are 
begun and many things are known for the multiple oxide, a silica alumina, a silica-titania, a silica- 
zirconia, and a silica-magnesia are used preferably. As a multiple oxide, a silica-alumina-titania and the 
silica-alumina-zirconia of 3 yuan are used preferably. Moreover, zeolites, such as a USY zeolite, are 
contained in the multiple oxide as used in the field of this invention, and it can use for it. 
[0022] 

A USY zeolite is a super-stability Y mold zeolite, it has high drag force in crystalline degradation by 
acid treatment, high temperature processing, steam treatment, etc., and the content of alkali-metal ion is 
Y mold zeolite which is less than 1 % of the weight preferably, and is characterized less than 4% of the 
weight by the lattice constant of less than 24.50A and 5, or the silica (Si02) / alumina (aluminum 203) 
mole ratio beyond it. 
[0023] 

If the thing in the range whose central pore diameter the volume of the pore in the range of 40- 100 A 
pore diameter is 0.1 mL/g at least, and is 3 5- 100 A is used when using the thing of the gestalt of fine 
particles as a raw material of hydrocracking catalyst manufacture about multiple oxides other than a 
USY zeolite, it will be easy to acquire the pore property of the hydrocracking catalyst of this invention, 
and will be used preferably. Furthermore, the thing in the range whose central pore diameter is 40-90A, 
and the thing which is in the range whose central pore diameter is 45-85A especially are used preferably. 
Moreover, if the above pore properties are fulfilled, multiple oxide fine particles with a more big 
specific surface area will be used preferably. That whose specific surface area is more than 250m2/g is 
especially desirable still more desirable, and, specifically, the thing more than 350m2/g is used suitably 
more than 300m2/g. 
[0024] 

If that whose diameter of floe is 10 micrometers or less uses the multiple oxide which is at least 60% 
about the multiple oxide as used in the field of this invention in using the thing of the gestalt of fine 
particles, since it will be easy to acquire the macro pore property of this invention and will be easy to 
acquire the catalyst which has sufficient mechanical strength, it is desirable. A certain thing has [ that 
that whose diameter of floe is 10 micrometers or less should just be at least 60% ] that especially 
desirable about the whole when using the fine particles of two or more sorts of multiple oxides whose 
diameter is 1-10 micrometers 70% or more 60% or more. The particle size of floe irradiates laser light at 
the particle group distributed underwater, and can be measured by asking from the scattered light etc. 
Moreover, it may pretreat and multiple oxide fine particles may be used so that that whose diameter of 
floe is 10 micrometers or less may become at least 60% with dry grinding or wet grinding. In the 
catalyst manufactured using the floe of a multiple oxide, the multiple oxide exists as a particle of the 
almost same magnitude as the magnitude of floe. 
[0025] 

[Binder part] As for the binder part used by this invention, it is desirable to consist of one sort chosen 
from an alumina and a boria- alumina or two sorts or more. Aluminas here are aluminum oxide, a 
hydroxide, and/or hydration oxide, and a boria-alumina is the aluminum oxide, the hydroxide, and/or 
hydration oxide containing boria. Boria may be contained as mixture and may be contained as the solid 
solution or a conjugated compound. 
[0026] 

the fine particles (only henceforth alumina fine particles) which the binder component used as the raw 
material of support becomes from an aluminum hydroxide and/or hydration oxide — since using the 
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aluminum hydration oxide which has boehmite structures, such as pseudo-boehmite, especially can 
improve hydrocracking activity and middle-cut selectivity, it is desirable, moreover, the fine particles 
(only henceforth boria-alumina fine particles) which a binder component becomes from the aluminum 
hydroxide and/or hydration oxide containing boria — since using the aluminum hydration oxide which 
has boehmite structures, such as pseudo-boehmite which contains boria especially, can improve 
hydrocracking activity and middle-cut selectivity, it is desirable. 
[0027] 

As for especially the weight of a binder part, it is desirable to consider as 15 - 35 % of the weight five to 
50% of the weight among the sum total weight of the multiple oxide part which constitutes a catalyst, 
and a binder part. Under in this range, the mechanical strength of a catalyst tends to fall, and if this range 
is exceeded, hydrocracking activity and middle-cut selectivity will fall relatively. When using a USY 
zeolite as a multiple oxide, as for especially the weight of a USY zeolite part, it is desirable to consider 
as 0.2 - 20 % of the weight 0.1 to 30% of the weight among the sum total weight of the multiple oxide 
part which constitutes a catalyst, and a binder part. Under in this range, it is hard to discover the 
improvement effectiveness in decomposition activity by having used the USY zeolite, and if this range 
is exceeded, middle-cut selectivity will fall relatively. When using silica alumina as a multiple oxide, it 
uses among silica alumina so that an alumina may be set to 1-20 by the mole ratio of 10 - 60 % of the 
weight, or a silica/alumina. 
[0028] 

[Metal component] 

One sort or two sorts or more of metal components chosen from the 6th group, the 9th group, and the 
10th group are included in the hydrocracking catalyst of this invention. As a metal chosen from the 6th 
group used for the catalyst of this invention, the 9th group, and the 10th group, molybdenum, a tungsten, 
cobalt, a rhodium, iridium, nickel, platinum, and palladium are used especially suitably. What mixed 
two or more sorts at least one sort is sufficient as these metals. As for the addition of these metals, it is 
desirable that the total quantity of the 6th group who occupies in a hydrocracking catalyst, the 9th group, 
and the 10th group element adds so that it may become 0.1 - 30 % of the weight especially 0.05 to 35% 
of the weight. When using molybdenum as a metal, as for the addition, it is desirable to consider as 5 - 
20 % of the weight among a hydrocracking catalyst. When using a tungsten as a metal, as for the 
addition, it is desirable to consider as 5 - 30 % of the weight among a hydrocracking catalyst. About the 
addition of molybdenum or a tungsten, if fewer than the above-mentioned range, the hydrogenation 
functions of an active metal required for a hydrocracking reaction run short, and it is not desirable. On 
the contrary, if [ than the above-mentioned range ] more, condensation of the added active metal 
component is easy to happen and is not desirable. In using molybdenum or a tungsten as a metal, when it 
adds cobalt or nickel, the hydrogenation function of an active metal improves and it is much more 
desirable. As for the cobalt in that case, or the sum total addition of nickel, it is desirable to consider as 
0.5 - 10 % of the weight among a hydrocracking catalyst. When using one sort in a rhodium, iridium, 
platinum, and palladium, or two sorts or more as a metal, as for the addition, it is desirable to consider as 
0.1-5 % of the weight. In under this range, if sufficient hydrogenation function is not obtained but this 
range is exceeded, since it is not economical, it is not desirable. 
[0029] 

[A presentation of a hydrocracking catalyst] 

In the hydrocracking catalyst of this invention The metallic element of the 6th group, the 9th group, and 
the 10th group, About the presentation of the element except boron, carbon, hydrogen, nitrogen, and 
oxygen The ratio of the sum total of the number of mols of oxide conversion (for example, mol as Si02, 
Ti02, Zr02, and MgO number) of elements other than aluminum and the number of mols of oxide 
conversion of aluminum (mol as aluminum 203 number) It is still more desirable the range of 0.5-10 
and that it is in the range of 0.7-7. When exceeding under this range and this range, the mechanical 
strength of hydrocracking activity, middle-cut selectivity, or a catalyst falls and is not desirable. 
[0030] 

[The manufacture approach of a hydrocracking catalyst] 
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Other approaches can also be used for it, if the catalyst which has a predetermined pore property is 
producible although it is producible by drying and calcinating after it dries, calcinating it, creating 
support, after such a fabricated catalyst kneads and fabricates multiple oxide fine particles and a binder 
component, and carrying out sinking-in support of the metal component further. 
[0031] 

The kneading machine generally used for catalyst preparation can be used for kneading. Usually, 
although an approach which throws in a raw material, adds water and is mixed with an impeller is used 
suitably, especially limitation does not have the order of materials charging of a raw material and an 
additive etc. Although the indifferent water is added in the case of kneading, especially when a raw 
material is a slurry-like, it is not necessary to add water. Moreover, as a liquid to add, organic solvents, 
such as ethanol, isopropanol, an acetone, a methyl ethyl ketone, and methyl isobutyl ketone, are 
sufficient. Although the temperature and mixing time at the time of kneading change with the multiple 
oxides and binder components used as a raw material, if it is the conditions from which desirable pore 
structure is acquired, there will be especially no limit. Similarly, as long as it is within the limits by 
which the description of the catalyst of this invention is maintained, organic compounds, such as bases, 
such as acids, such as a nitric acid, and ammonia, a citric acid, and ethylene glycol, a water soluble 
polymer compound like cellulose ether and polyvinyl alcohol, ceramic fiber, etc. may be added and 
kneaded. 
[0032] 

Shaping after kneading can use the shaping approach generally used for catalyst preparation. Extrusion 
molding using a screw-type extruder etc. and shaping by the oil dropping method which can be 
fabricated efficiently spherically which can be especially fabricated efficiently in the configuration of 
arbitration, such as a pellet type, are used preferably. Although there is especially no limit in the size of 
a moldings, if it is a cylinder-like pellet, for example, a thing with a diameter [ of 0.5 -20mm ] and a die 
length of about 0.5-1 5mm can usually be obtained easily. 
[0033] 

Let the moldings obtained as mentioned above be support by carrying out desiccation and baking 
processing. As for this baking processing, it is desirable to calcinate at the temperature of 300 degrees C 
- 900 degrees C in gas ambient atmospheres, such as air or nitrogen, for 0.1 to 20 hours. 
[0034] 

Although there is especially no limit in the approach of supporting a metal component to support, the 
sinking-in method by the spray, immersion, etc., an ion-exchange method, etc. are used suitably. 
Moreover, more metal components can be supported by repeating support processing and desiccation 
processing. The hydrocracking catalyst which made support support a metal component is desirable in 
order that calcinating at the temperature of 300 degrees C - 900 degrees C in gas ambient atmospheres, 
such as air or nitrogen, for 0.1 to 20 hours may raise the activity of a catalyst. 
[0035] 

[The mechanical strength of a hydrocracking catalyst and support] 

As for the mechanical strength of a hydrocracking catalyst, 4kg or more 3kg or more is more preferably 
obtained as side-face collapse reinforcement of a cylinder pellet with a diameter of 1.6mm. Moreover, 
although it is desirable to have mechanical strength sufficient also about shaping support in order to 
manufacture a catalyst with the sufficient yield when carrying out sinking-in support of the metal 
component and creating a catalyst after creating shaping support, as for the mechanical strength of the 
shaping support in this invention, 4kg or more 3kg or more is more preferably obtained as side-face 
collapse reinforcement of a cylinder pellet with a diameter of 1 .6mm. 
[0036] 

The [hydrocracking reaction approach] The hydrocracking approach of the hydrocarbon oil by this 
invention is the approach of performing by facing changing into the product which decreased the 
fraction which has the fraction which is contained in the hydrocarbon oil in the hydrocarbon oil of a raw 
material, and which has the high boiling point relatively, or the boiling point higher than specific 
temperature, and contacting a hydrocarbon oil for the above catalysts under existence of hydrogen. 
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[0037] 

Although there is especially no limit in the hydrocarbon oil which can be used as a raw material, what 
contains the fraction which has the boiling point 250 degrees C or more 80% of the weight or more is 
used preferably. Although there is especially no limit also in the origin of the hydrocarbon oil which can 
be used as a raw material, a thing, a Fischer-Tropsch-synthesis oil, etc. which are guided from a crude 
oil, coal liquid, an oil shale, an oil sand, etc. are used preferably. Although the hydrocarbon oil used as a 
raw material contains impurities other than a hydrocarbon, the way with few impurity contents is 
desirable, and what pretreated hydrorefining, deasphaltings, etc., such as desulfurization, denitrification, 
and demetallization, is used preferably. The ingredient with which the metal matter does not carry out 
deposition to meso pore and macro pore, but an early pole diameter can be maintained especially by that 
cause is desirable, concrete — any for a part for vanadium, and nickel — although - 0.0001% of the 
weight of stock oil is much more preferably desirable 0.0002 weight preferably 0.0005 or less % of the 
weight. 
[0038] 

In the hydrocracking approach of the hydrocarbon oil by this invention, although changed into the 
product which decreased the fraction which has the boiling point higher than specific temperature for the 
hydrocarbon oil of a raw material, it is desirable to be able to choose the temperature of arbitration as 
specific temperature here according to the desired specified substance, and to choose 1 80-degree-C or 
more temperature of 400 degrees C or less as it. Moreover, as for the hydrocarbon oil used as a raw 
material, it is desirable to contain the fraction which has the boiling point beyond the specific 
temperature chosen here 50% of the weight or more, and it is desirable to contain 90% of the weight or 
more especially further 80% of the weight or more. 
[0039] 

In the hydrocracking approach of the hydrocarbon oil by this invention, after filling up a reactor, a 
catalyst pretreats desiccation, reduction, sulfuration, etc. and may be used. Especially when the 6th 
group's element is included as a metal component, before using it for a hydrocracking reaction, being 
applied to sulfidization is desirable. 
[0040] 

In the hydrocracking approach of the hydrocarbon oil by this invention, although a hydrocracking 
reaction is performed under existence of hydrogen, it is desirable to carry out under pressurization 
conditions [ as / whose total pressure is 2 or more-MPa 30 or less MPa ]. The liquid space velocity 
(LHSV) suitable for the hydrocracking approach of the hydrocarbon oil by this invention is one or less 
[ 1 or more / 0.2h - / h / 5.0 / - ], and one or less [ 1 or more / 0.3h -/h/3.0/-]is especially desirable. 
The hydrogen / stock oil delivery late suitable for the hydrocracking approach of the hydrocarbon oil by 
this invention are below 100 or more NL/L5000NL/L. In the hydrocracking approach of the 
hydrocarbon oil by this invention, it is desirable to react at 250-degree-C or more temperature of 500 
degrees C or less, and it is desirable to carry out below 300 degrees C or more especially 450 degrees C. 
[0041] 

Example Hereafter, an example and the example of a comparison are used for the catalyst and its 
manufacture approach list of this invention, and the hydrocracking approach is explained to them in 
detail and concretely. 

[Catalyst A] As it is the following, they are W 1 1 .0 % of the weight, 1 .0 % of the weight of nickel, and a 
silica alumina. 67.9 % of the weight, alumina The catalyst A which consists of 17.0 % of the weight was 
prepared. 
[0042] 

Kneading mixing of 1 136g (a silica / alumina mole ratio 7.4, 93.4 % of the weight of things with a 
condensation particle size of 1-10 micrometers, 16.4 % of the weight of loss on ignition) of silica- 
alumina fine particles and the 325g (27.0 % of the weight of loss on ignition) of the pseudo-boehmite 
fine particles was carried out, and it extruded from circular opening with a diameter of 1 .6mm, and 
fabricated in the shape of a cylindrical shape. This moldings was dried at 130 degrees C for 15 hours, 
and, subsequently the support of a silica alumina / alumina mixed stock was prepared by calcinating at 
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600 degrees C under the air current of air for 1 hour. The average side-face collapse reinforcement of 

this support was 6.3kg. 

[0043] 

After carrying out spray sinking in of the ammonium metatungstate water solution and drying at 130 
degrees C to this support for 15 hours, it carried out spray sinking in of the nickel nitrate water solution, 
and dried at 130 degrees C for 15 hours. Subsequently, it calcinated at 500 degrees C under the air 
current of air for 30 minutes. In this way, Catalyst A was acquired. 
[0044] 

When the pore property of this catalyst A was measured with the nitrogen gas absorption method, the 
volume of the pore in the range of 40-100A pore diameter was 0.328 mL/g, and the central pore 
diameter was 5 1A. Moreover, as a result of measuring the pore property of Catalyst A with a method of 
mercury penetration, the pore volume whose volume of the pore in the range of 0.05-0.5-micrometer 
pore diameter is 0.085 mL/g and the pore diameter of 0.5 micrometers - 10 micrometers was 0.001 
mL/g. In addition, the volume of the pore in the range of 0.05-1 -micrometer pore diameter is 0.086 
mL/g, and it also turned out that the volume of the pore in the range of 1-10-micrometer pore diameter is 
less than 0.001 mL/g. 
[0045] 

Rhine A showed the pore property of Catalyst A among drawing 1 . While the sharp peak has appeared 
in the range of 40- 100 A pore diameter (meso pore), it turns out that the peak remarkable also in the 
range of 0.05-0.5-micrometer pore diameter (macro pore) has appeared. 
[0046] 

Moreover, the average side-face collapse reinforcement of this catalyst A was 5.9kg. 
[0047] 

As it is below the [catalyst B], they are W 16.5 % of the weight, 1 .5 % of the weight of nickel, and a 
silica alumina. 61.1 % of the weight, USY zeolite 0.8 % of the weight, alumina The catalyst B which 
consists of 15.5 % of the weight was prepared. 
[0048] 

Kneading mixing of 1372g [ of silica-alumina fine particles ] (silica / alumina mole ratio 4.4, 94.4 % of 
the weight [ of things with a condensation particle size of 1-10 micrometers ], 16.9 % of the weight of 
loss on ignition) and USY zeolite 16.1g (a silica / alumina mole ratio 67.9 % of the weight of things 
with 30.3, Na content of 0.02 % of the weight, a lattice constant [ of 24.29A ], and a condensation 
particle size of 1-10 micrometers, 10.6 % of the weight of loss on ignition) and the 395g (27.0 % of the 
weight of loss on ignition) of the pseudo-boehmite fine particles be carried out, and it extruded from 
circular opening with a diameter of 1 .6mm, and fabricated in the shape of a cylindrical shape. This 
moldings was dried at 130 degrees C for 15 hours, and, subsequently the support of a silica alumina / 
USY zeolite / alumina mixed stock was prepared by calcinating at 600 degrees C under the air current of 
air for 1 hour. The average side-face collapse reinforcement of this support was 4.0kg. 
[0049] 

After carrying out spray sinking in of the ammonium metatungstate water solution and drying at 130 
degrees C to this support for 1 5 hours, it carried out spray sinking in of the nickel nitrate water solution, 
and dried at 130 degrees C for 15 hours. Subsequently, it calcinated at 500 degrees C under the air 
current of air for 30 minutes. In this way, Catalyst B was acquired. 
[0050] 

When the pore property of this catalyst B was measured with the nitrogen gas absorption method, the 
volume of the pore in the range of 40- 100 A pore diameter was 0.279 mL/g, and the central pore 
diameter was 5 2 A. Moreover, the volume of the pore which is in the range whose volume of the pore in 
the range of 0.05-0.5-micrometer pore diameter is 0.101 mL/g and the pore diameter of 0.5-10 
micrometers as a result of measuring the pore property of Catalyst B with a method of mercury 
penetration was 0.004 mL/g. In addition, the volume of the pore in the range of 0.05-1-micrometer pore 
diameter is 0.104 mL/g, and it also turned out that the volume of the pore in the range of 1-10- 
micrometer pore diameter is 0.001 mL/g. 
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[0051] 

Rhine B showed the pore property of Catalyst B among drawing 1 . Like Catalyst A, while the sharp 
peak has appeared in the range of 40-100A pore diameter (meso pore), it turns out that the peak 
remarkable also in the range of 0.05-0. 5-micrometer pore diameter (macro pore) has appeared. 
[0052] 

The average side-face collapse reinforcement of Catalyst B was 4.4kg. 
[0053] 

[Catalyst C] As it is the following, they are W 22.0 % of the weight, 2.0 % of the weight of nickel, and a 
silica alumina. 50.9 % of the weight, USY zeolite 4.9 % of the weight, boria-alumina The catalyst C 
which consists of 13.9 % of the weight was prepared. 
[0054] 

1 136g (a silica / alumina mole ratio 93.4 % of the weight of things with a 7.4 and a condensation 
particle size of 1-10 micrometers) of silica-alumina fine particles 16.4 % of the weight [ of loss on 
ignition ], and USY zeolite 102g (a silica / alumina mole ratio 30.3 and 0.02 % of the weight of Na 
contents) 67.9 % of the weight of things with a lattice constant [ of 24. 29 A ], and a condensation particle 
size of 1-10 micrometers, Kneading mixing of 10.6 % of the weight of loss on ignition and the 324g (2.6 
% of the weight of boron contents, 19.7 % of the weight of loss on ignition) of the boria-alumina fine 
particles was carried out, and it extruded from circular opening with a diameter of 1 .6mm, and 
fabricated in the shape of a cylindrical shape. This moldings was dried at 130 degrees C for 15 hours, 
and, subsequently the support of a silica alumina / USY zeolite / boria-alumina mixed stock was 
prepared by calcinating at 600 degrees C under the air current of air for 1 hour. The average side-face 
collapse reinforcement of this support was 6.6kg. 
[0055] 

After carrying out spray sinking in of the ammonium metatungstate water solution and drying at 130 
degrees C to this support for 15 hours, it carried out spray sinking in of the nickel nitrate water solution, 
and dried at 130 degrees C for 15 hours. Subsequently, it calcinated at 500 degrees C under the air 
current of air for 30 minutes. In this way, Catalyst C was acquired. 
[0056] 

When the pore property of this catalyst C was measured with the nitrogen gas absorption method, the 
volume of the pore in the range of 40- 100 A pore diameter was 0.194 mL/g, and the central pore 
diameter was 69A. Moreover, as a result of measuring the pore property of Catalyst C with a method of 
mercury penetration, the volume of the pore in the range of 0.0 5 -0.5 -micrometer pore diameter was 
0.076 mL/g, and the volume of the pore which is the pore diameter of 0.5-10 micrometers was 0.001 
mL/g. The average side-face collapse reinforcement of this catalyst C was 8.4kg. 
[0057] 

[Catalyst D] As it is the following, they are W 22.0 % of the weight, 2.0 % of the weight of nickel, and a 
silica alumina. 53.3 % of the weight, USY zeolite 2.4 % of the weight, alumina The catalyst D which 
consists of 13.9 % of the weight was prepared. 
[0058] 

Kneading mixing of 1 143g [ of silica-alumina fine particles ] (silica / alumina mole ratio 4.4, 94.4 % of 
the weight [ of things with a condensation particle size of 1-10 micrometers ], 16.9 % of the weight of 
loss on ignition) and USY zeolite 49g (a silica / alumina mole ratio 67.9 % of the weight of things with 
30.3, Na content of 0.02 % of the weight, a lattice constant [ of 24.29 A ], and a condensation particle 
size of 1-10 micrometers, 10.6 % of the weight of loss on ignition) and the 340g (27.0 % of the weight 
of loss on ignition) of the pseudo-boehmite fine particles be carried out, and it extruded from circular 
opening with a diameter of 1.6mm, and fabricated in the shape of a cylindrical shape. This moldings was 
dried at 130 degrees C for 15 hours, and, subsequently the support of a silica alumina / USY zeolite / 
alumina mixed stock was prepared by calcinating at 600 degrees C under the air current of air for 1 hour. 
The average side-face collapse reinforcement of this support was 4.0kg. 
[0059] 

After carrying out spray sinking in of the ammonium metatungstate water solution and drying at 130 
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degrees C to this support for 15 hours, it carried out spray sinking in of the nickel nitrate water solution, 
and dried at 130 degrees C for 15 hours. Subsequently, it calcinated at 500 degrees C under the air 
current of air for 30 minutes. In this way, Catalyst D was acquired. 
[0060] 

When the pore property of this catalyst D was measured with the nitrogen gas absorption method, the 
volume of the pore in the range of 40-100A pore diameter was 0.231 mL/g, and the central pore 
diameter was 52A. Moreover, as a result of measuring the pore property of this catalyst D with a method 
of mercury penetration, the volume of the pore in the range of 0.05-0. 5-micrometer pore diameter was 
[ pore volume with a 0.070 mL/g and a pore diameter of 0.5-10 micrometers or more ] 0.003 mL/g. In 
addition, the volume of the pore in the range of 0.05-1 -micrometer pore diameter was 0.072 mL/g, and 
the volume of the pore in the range which is the pore diameter of 1-10 micrometers was 0.001 mL/g. 
[0061] 

The average side-face collapse reinforcement of this catalyst D was 4.7kg. 
[0062] 

[The hydrocracking reaction using Catalyst A and Catalyst B] 

The evaluation approach 1: The fixed-bed circulation type reactor of catalyst fill lOOmL is filled up with 
Catalyst A. 15-degree C consistency 0.831 g/mL, 262.9 degrees C of initial boiling points after carrying 
out preliminary sulfiiration, The fraction of 293 degrees C or more of boiling points 97.8 % of the 
weight, less than 0.001 % of the weight of total sulfur concentration, Less than 0.0001 % of the weight 
of total nitrogen concentration, less than 0.0001 % of the weight of vanadium concentration, The 
vacuum gas oil which is less than 0.0001 weight of nickel concentration is used. Pressure 15MPa, A 
hydrocracking reaction is performed by hydrogen / stock oil delivery-late 800 NL/L, LHSV=1.36h-l, 
reaction temperature 390 and 380, and the 370 or 360-degree C reaction condition. When asked for the 
middle-cut yield of the boiling range of 127-293 degrees C of boiling points in the reaction temperature 
which takes the fraction of 293 degrees C or more of boiling points to convert with 60% of the weight of 
an invert ratio, and its invert ratio, they were 376.4 degrees C and 39.9 % of the weight, respectively. 
[0063] 

When asked for the middle-cut yield of the boiling range of 127-293 degrees C of boiling points in the 
reaction temperature taken to fill up the same reactor with Catalyst B, to perform a hydrocracking 
reaction on the same conditions as the above, and to convert the fraction of 293 degrees C or more of 
boiling points with 60% of the weight of an invert ratio, and its invert ratio, they were 367.7 degrees C 
and 40.3 % of the weight, respectively. 
[0064] 

The evaluation approach 2: The following evaluations were performed again on conditions which are 
different from the above about Catalyst A. When the above-mentioned fixed-bed circulation type reactor 
was filled up with Catalyst A, and the hydrocracking reaction was performed using the same vacuum 
gas oil as the above by pressure 15MPa, hydrogen / stock oil delivery-late 800 NL/L, LHSV=1.36h-l, 
and the reaction condition with a reaction temperature of 380 degrees C and having been asked for the 
invert ratio of the fraction of 293 degrees C or more of boiling points, and the middle-cut yield of the 
boiling range of 127-293 degrees C of boiling points, it turned out that they are 64.5 % of the weight and 
64.4 % of the weight, respectively. 
[0065] 

When the above-mentioned fixed-bed circulation type reactor was filled up with Catalyst B, and the 
hydrocracking reaction was performed using the same vacuum gas oil as the above by pressure 15MPa, 
hydrogen / stock oil delivery-late 800 NL/L, LHSV=1.36/h-l, and the reaction condition with a reaction 
temperature of 380 degrees C and having been asked for the invert ratio of the fraction of 293 degrees C 
or more of boiling points, and the middle-cut yield of the boiling range of 127-293 degrees C of boiling 
points, it turned out that they are 79.2 % of the weight and 48.9 % of the weight, respectively. 
[0066] 

[The hydrocracking reaction using Catalyst C and Catalyst D] 

The evaluation approach 1 : The fixed-bed circulation type reactor of catalyst fill lOOmL is filled up with 
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Catalyst C. 15-degree C consistency 0.9060 g/mL, 309.3 degrees C of initial boiling points after 
carrying out preliminary sulfiiration, 91.3 % of the weight of fractions of 360 degrees C or more of 
boiling points, 0.46 % of the weight of total sulfur concentration, 0.081 % of the weight of total nitrogen 
concentration, less than 0.0001 % of the weight of vanadium concentration, The vacuum gas oil which is 
less than 0.0001 % of the weight of nickel concentration is used. Pressure 15MPa, A hydrocracking 
reaction is performed by hydrogen / stock oil delivery-late 1000 NL/L, LHSV=1.36h-l, and the reaction 
condition with a reaction temperature of 420,410,400 degrees C. when asked for the middle-cut yield of 
the boiling range of 127-360 degrees C of boiling points in the reaction temperature which takes the 
fraction of 360 degrees C or more of boiling points to convert with 60% of the weight of an invert ratio, 
and its invert ratio, 410.0 degrees C came out 41.2% of the weight, respectively. 
[0067] 

When asked for the middle-cut yield of the boiling range of 127-360 degrees C of boiling points in the 
reaction temperature taken to fill up the same reactor with Catalyst D, to perform a hydrocracking 
reaction on the same conditions as the above, and to convert the fraction of 360 degrees C or more of 
boiling points with 60% of the weight of an invert ratio, and its invert ratio, they were 41 1.9 degrees C 
and 45.6 % of the weight, respectively. 
[0068] 

The evaluation approach 2: The following evaluation trials were performed again on conditions which 

are different from the above-mentioned evaluation conditions about Catalysts C and D. 

[0069] 

When the above-mentioned fixed-bed circulation type reactor was filled up with Catalyst C, and the 
hydrocracking reaction was performed using the same vacuum gas oil as the above by pressure 15MPa, 
hydrogen / stock oil delivery-late 1000 NL/L, LHSV=1.36h-l, and the reaction condition with a reaction 
temperature of 400 degrees C and having been asked for the invert ratio of the fraction of 360 degrees C 
or more of boiling points, and the middle-cut yield of the boiling range of 127-360 degrees C of boiling 
points, it turned out that they are 40.9 % of the weight and 72.4 % of the weight, respectively. 
[0070] 

Moreover, when the above-mentioned fixed-bed circulation type reactor was filled up with Catalyst D, 
and the hydrocracking reaction was performed using the same vacuum gas oil as the above by pressure 
15MPa, hydrogen / stock oil delivery-late 1000 NL/L, LHSV=1.36h-l, and the reaction condition with a 
reaction temperature of 400 degrees C and having been asked for the invert ratio of the fraction of 360 
degrees C or more of boiling points, and the middle-cut yield of the boiling range of 127-360 degrees C 
of boiling points, it turned out that they are 39.4 % of the weight and 81 .3 % of the weight, respectively. 
[0071] 

Example of a comparison [Catalyst E] As it is the following, they are W 1 1.0 % of the weight, 1.0 % of 
the weight of nickel, and a silica alumina. 67.9 % of the weight, alumina The catalyst E which consists 
of 17.0 % of the weight was prepared. 
[0072] 

Kneading mixing of 1 137g (a silica / alumina mole ratio 4.1, 34.4 % of the weight of things with a 
condensation particle size of 1-10 micrometers, 23.9 % of the weight of loss on ignition) of silica- 
alumina fine particles and the 296g (27.0 % of the weight of loss on ignition) of the pseudo-boehmite 
fine particles was carried out, and it extruded from circular opening with a diameter of 1 .6mm, and 
fabricated in the shape of a cylindrical shape. This moldings was dried at 130 degrees C for 15 hours, 
and, subsequently the support of a silica alumina / alumina mixed stock was prepared by calcinating at 
600 degrees C under the air current of air for 1 hour. The average side-face collapse reinforcement of 
this support was 2.1kg. After carrying out spray sinking in of the ammonium metatungstate water 
solution and drying at 130 degrees C to this support for 15 hours, it carried out spray sinking in of the 
nickel nitrate water solution, and dried at 130 degrees C for 15 hours. Subsequently, it calcinated at 500 
degrees C under the air current of air for 30 minutes. In this way, Catalyst E was acquired. 
[0073] 

When the pore property of this catalyst E was measured with the nitrogen gas absorption method, the 
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volume of the pore in the range of 40-100A pore diameter was 0.442 mL/g, and the central pore 
diameter was 62 A. Moreover, as a result of measuring the pore property of this catalyst E with a method 
of mercury penetration, the volume of the pore in the range of 0.05-0.5-micrometer pore diameter was 
0.026 mL/g, and pore volume with a pore diameter of 0.5-10 micrometers or more was 0.105 mL/g. In 
addition, the volume of the pore in the range of 0.05-1-micrometer pore diameter was 0.053 mL/g, and 
the volume of the pore in the range which is the pore diameter of 1-10 micrometers was 0.078 mL/g. 
[0074] 

Rhine E showed the pore property of Catalyst E among drawing 1 . The sharp peak has appeared like 
Catalyst A in the range of 40-100A pore diameter (meso pore). However, it differed in Catalysts A and 
B, and the peak of macro pore has appeared in the field exceeding the pore diameter of 1 micrometer. 
[0075] 

The average side-face collapse reinforcement of this catalyst E was 3.2kg. 
[0076] 

[The hydrocracking reaction using Catalyst E] 

The evaluation approach 1 : When asked for the reaction temperature taken to fill up the fixed-bed 
circulation type reactor of catalyst fill lOOmL with Catalyst E, to perform a hydrocracking reaction on 
the same conditions as the evaluation approach 1 which followed Catalyst A and Catalyst B, and to 
convert the fraction of 293 degrees C or more of boiling points with 60% of the weight of an invert ratio, 
and the middle-cut yield of the boiling range of 127-293 degrees C of boiling points in the invert ratio, 
they were 378.8 degrees C and 37.0 % of the weight, respectively. 
[0077] 

The evaluation approach 2: When the fixed-bed circulation type reactor of catalyst fill lOOmL was filled 
up with Catalyst E, and the hydrocracking reaction was performed on condition that [ same ] the 
evaluation approach 2 which followed Catalyst A and having been asked for the invert ratio of the 
fraction of 293 degrees C or more of boiling points, and the middle-cut yield of the boiling range of 127- 
293 degrees C of boiling points, they were 59.6 % of the weight and 61.0 % of the weight, respectively. 
[0078] 

The measuring device and approach which were used in the above-mentioned example and the example 

of a comparison are indicated below. 

[0079] 

[Particle-size-distribution measuring method of floe] It measured by the wet measuring method using 
the Nikkiso Co., Ltd. MICROTRAC grading-analysis meter. This makes fine particles distribute 
underwater, irradiates laser light at the flowing floe group, and performs grading analysis by the 
forward-scattering light. 
[0080] 

[Measuring method of a pore property] The AutoPore9200 mold measuring instrument made from 
Micromeritics was used for measurement of the pore property by the method of mercury penetration. 
The ASAP2400 mold measuring instrument made from Micromeritics was used for measurement of the 
pore property by the nitrogen gas absorption method. 
[0081] 

[Measuring method of average side-face collapse reinforcement] Using the TH-203CP tablet disruptive 
strength measuring instrument made from Toyama Industry, extrusion molding was carried out to the 
shape of a cylinder, and side-face collapse reinforcement was measured using the sample dried and 
calcinated. The measurement probe used the thing of the circle configuration whose tip is the diameter 
of 5mm. The actuation which applies a measurement sample in the center of a side face of a cylinder 
sample, and measures it was repeated 20 times, and the average was computed. 
[0082] 

[A definition of an invert ratio and middle-cut yield] 

The invert ratio and middle-cut selectivity which show the activity of the catalyst in an example and the 

example of a comparison were defined as follows. 

[0083] 
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Invert ratio =[1 -(weight [ of the fraction of 293 degrees C or more of boiling points occupied in weight 

% / stock oil of the fraction of 293 degrees C or more of boiling points occupied in a generation oil ] %)] 

xlOO of the fraction of 293 degrees C or more of boiling points (% of the weight) 

Invert ratio =[1 -(weight [ of the fraction of 360 degrees C or more of boiling points occupied in weight 

% / stock oil of the fraction of 360 degrees C or more of boiling points occupied in a generation oil ] %)] 

x 100 of the fraction of 360 degrees C or more of boiling points (% of the weight) 

Middle-cut yield =[(weight of fraction of boiling range of 127-293 degrees C of boiling points in 

product)/(weight of product except hydrogen-sulfide and ammonia)] x 100 of the boiling range of 127- 

293 degrees C of boiling points (% of the weight) 

Middle-cut yield =[(weight of fraction of boiling range of 127-360 degrees C of boiling points in 
product)/(weight of product except hydrogen-sulfide and ammonia)] x 100 of the boiling range of 127- 
360 degrees C of boiling points (% of the weight) 
[0084] 

[The index of decomposition activity and middle-cut selectivity] 

The middle-cut yield of the boiling range of 127-293 degrees C of boiling points in the reaction 
temperature which an example and the example of a comparison take the fraction of 293 degrees C or 
more of boiling points shown as an index of the decomposition activity of a catalyst and middle-cut 
selectivity converting with 60% of the weight of an invert ratio, and its invert ratio is the following, and 
was made and computed. 
[0085] 

About the reaction which converts the fraction of 293 degrees C or more of boiling points, the velocity 
constant of the appearance in each reaction temperature was computed noting that the order of reaction 
of the appearance to the concentration of the fraction of 293 degrees C or more of boiling points was the 
2nd order, the Arrhenius plot was taken, and Arrhenius equation was obtained. Based on the obtained 
Arrhenius equation, the reaction temperature taken to convert the fraction of 293 degrees C or more of 
boiling points with 60% of the weight of an invert ratio was computed. About the experimental result in 
each reaction temperature, the invert ratio of the fraction of 293 degrees C or more of boiling points was 
plotted on the axis of abscissa, the middle-cut yield of the boiling range of 127-293 degrees C of boiling 
points was plotted on the axis of ordinate, and the approximation curve which shows the relation 
between an invert ratio and middle-cut yield was obtained. From this approximation curve, the middle- 
cut yield of the boiling range which is 127-293 degrees C of boiling points in case the invert ratio of the 
fraction of 293 degrees C or more of boiling points is 60 % of the weight was computed. 
[0086] 

The middle-cut yield of the boiling range of 127-360 degrees C of boiling points in the reaction 
temperature which an example takes the fraction of 360 degrees C or more of boiling points shown as an 
index of the decomposition activity of a catalyst and middle-cut selectivity converting with 60% of the 
weight of an invert ratio, and its invert ratio is the following, and was made and computed. 
[0087] 

About the reaction which converts the fraction of 360 degrees C or more of boiling points, the velocity 
constant of the appearance in each reaction temperature was computed noting that the order of reaction 
of the appearance to the concentration of the fraction of 360 degrees C or more of boiling points was the 
2nd order, the Arrhenius plot was taken, and Arrhenius equation was obtained. Based on the obtained 
Arrhenius equation, the reaction temperature taken to convert the fraction of 360 degrees C or more of 
boiling points with 60% of the weight of an invert ratio was computed. About the experimental result in 
each reaction temperature, the invert ratio of the fraction of 293 degrees C or more of boiling points was 
plotted on the axis of abscissa, the middle-cut yield of the boiling range of 127-360 degrees C of boiling 
points was plotted on the axis of ordinate, and the approximation curve which shows the relation 
between an invert ratio and middle-cut yield was obtained. From this approximation curve, the middle- 
cut yield of the boiling range which is 127-360 degrees C of boiling points in case the invert ratio of the 
fraction of 360 degrees C or more of boiling points is 60 % of the weight was computed. 
[0088] 
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Availability on industry Since the hydrocracking catalyst of this invention has specific pore structure 
about both meso pore and macro pore, while it has sufficient reinforcement mechanically, it can 
demonstrate the hydrocarbon oil which contains the fraction which has the boiling point 250 degrees C 
or more 80% of the weight or more, for example, and the hydrocracking catalyst engine performance in 
which it excelled to the vacuum gas oil especially, and can attain an efficient hydrocracking reaction. 
[Brief Description of the Drawings] 
[Drawing 11 

Drawing 1 is a graph which shows the pore volume distribution of the hydrocracking catalyst produced 
in the example and the example of a comparison of this invention, A and B show among a graph the 
pore volume distribution of the catalysts A and B produced in the example, E shows the pore volume 
distribution of the catalyst E produced in the example of a comparison, the axis of ordinate and axis of 
abscissa of a graph show dV/d (logD) and D, respectively, V is pore volume, and D is a pole diameter. 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
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